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APPENDIX 9.D ⎯ DESIGN CHARTS 
 
The following design charts are included in this Appendix. 
 

Chart Shape Control 
Section Material Type 

1 Circular Inlet Concrete  
2 Circular Inlet Metal  
3 Circular Inlet Metal Beveled Ring Control 
4 Circular  Critical   
5 Circular Outlet Concrete n = 0.012 
6 Circular Outlet Metal n = 0.024 
7 Circular Outlet Metal n = 0.0328 to 0.0302 
8 Box Inlet Concrete  
9 Box Inlet Concrete Wingwalls 18o to 33.7o and 45o

10 Box Inlet Concrete 90o Headwall, Beveled Edges 
11 Box Inlet Concrete Skewed Headwalls, Beveled Edges 
12 Box Inlet Concrete Flared Wingwalls, Normal and Skewed 
13 Box Inlet Concrete Offset Flared Wingwalls, Beveled Edge 
14 Box Critical   
15 Box Outlet Concrete n = 0.012 
16 Box Inlet Metal Rise/Span < 0.3 
17 Box Inlet Metal 0.3 < Rise/Span < 0.4 
18 Box Inlet Metal 0.4 < Rise/Span < 0.5 
19 Box Inlet Metal Rise/Span > 0.5 
20 Box Critical   
21 Box Outlet Metal Concrete Bottom, Rise/Span < 0.3 
22 Box Outlet Metal Concrete Bottom, 0.3 < Rise/Span < 0.4 
23 Box Outlet Metal Concrete Bottom, 0.4 < Rise/Span < 0.5 
24 Box Outlet Metal Concrete Bottom, Rise/Span > 0.5 
25 Box Outlet Metal Metal Bottom, Rise/Span < 0.3 
26 Box Outlet Metal Metal Bottom, 0.3 < Rise/Span < 0.4 
27 Box Outlet Metal Metal Bottom, 0.4 < Rise/Span < 0.5 
28 Box Outlet Metal Metal Bottom, Rise/Span > 0.5 
29 Elliptical Inlet Concrete Horizontal 
30 Elliptical Inlet Concrete Vertical 
31 Elliptical Critical Concrete Horizontal 
32 Elliptical Critical Concrete Vertical 
33 Elliptical Outlet Concrete Horizontal and Vertical 
34 Pipe Arch  Inlet Metal  
35 Pipe Arch Inlet Metal 457-mm Corner Radius 
36 Pipe Arch Inlet Metal 787-mm Corner Radius 
37 Pipe Arch Critical  Standard 
38 Pipe Arch Critical  Structural Plate 
39 Pipe Arch Outlet Metal n = 0.024 
40 Pipe Arch Outlet Metal 450-mm Corner Radius 
41 Arch Inlet Metal 0.3 < Rise/Span < 0.4 
42 Arch Inlet Metal 0.4 < Rise/Span < 0.5 
43 Arch Inlet Metal Rise/Span > 0.5 
44 Arch Critical   
45 Arch Outlet Metal Concrete Bottom, 0.3 < Rise/Span < 0.4 
46 Arch Outlet Metal Concrete Bottom, 0.4 < Rise/Span < 0.5 



9.D-2                                               UDOT Manual of Instruction – Roadway Drainage (US Customary Units), Culverts 
 
 

Chart Shape Control 
Section Material Type 

47 Arch Outlet Metal Concrete Bottom, Rise/Span > 0.5 
48 Arch Outlet Metal Earth Bottom, 0.3 < Rise/Span < 0.4 
49 Arch Outlet Metal Earth Bottom, 0.4 < Rise/Span < 0.5 
50 Arch Outlet Metal Earth Bottom, Rise/Span > 0.5 
51 Long Span Inlet Metal Circular or Elliptical 
52 Long Span Inlet Metal High- and Low-Profile Arch 
53 Long Span Critical Metal Circular or Elliptical 
54 Long Span Critical Metal High and Low Profile 
55 Circular Inlet  Throat Control, Side Tapered 
56 Circular Inlet  Face Control, Side Tapered 
57 Box Inlet Concrete Throat Control, Side Tapered 
58 Box Inlet Concrete Face Control, Side Tapered 
59 Box Inlet Concrete Face Control, Slope Tapered 
60 Box Inlet Concrete Roadway Overtopping 
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CHART 1B 
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